i ^7 1. (Twice Amended) A semiconductorffevice assembly, comprising: 
) Semiconductor die having an active surface hayfng a plurality of bond pads thereon and an 
opposing second surface; 
at least one projection connected to at te&t one bond pad of said plurality of bond pads on the 
active surface of said semiconductor die for direct connection to a substrate, said at least 
one projection including of at least one solder ball and at least one solder bump; and 
a generally centrally positi^ed paddle of a lead frame of a plurality of lead frames having side 
rails and cross members connected to said paddle, said second surface of said 
semiconducto/die being secured to said paddle; and said generally centrally positioned 
paddle beirfg attached to the side rail by at least a plurality of paddle support bars and 
being a^ached to said cross members by said support bars. 

2. ^Amended) The assembly of claim 1, further comprising: 
a substrate haviAg an upper surface, a lower surface, and at least one circuit on the upper surface 

thereof; and 

at least one second connector connected to the at least one connection pad on the lower surface of 
the first earlier and the at least one circuit on the upper surface of the substrate. 

3 . The semiconductor device assembly of claim 1 , wherein said at least one 
projection comprises \t least one ball deposited by a wire bonding machine. 



4. (Amende^) The assembly of claim 1, further comprising: 
a second carrier orientedWith respect to the first carrier and positioned the same direction as the 
first carrier furtherVaving a cavity therein, an upper surface, a lower surface, at least one 
connection pad on the upper surface, at least one connection pad on the lower surface, at 
least one first circuit Connecting the at least one connection pad on the upper surface to 
the at least one connection pad on the lower surface, and at least one second circuit 
located in a portion of t\e cavity connected to one of the at least one connection pad on 
the upper surface and theVt least one connection pad on the lower surface; 
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a semiconductor device having an active surface having at least one bond pad thereon, the 

semiconductor deytc located within the cavity of the second carrier; 
a first connector betwe^fithe at least one second circuit located in a portion of the cavity of the 
first carrier arfd the at least one bond pad on the active surface of the semiconductor 
device; 

encapsulant n/terial filling a portion of the cavity in the first carrier. 



' 4 / 5 . (Amended) The/semiconductor device assembly of claim 1 , further comprising: 
ar/ekctrically non-conductive/adhesive layer securing said second surface to said generally 
/ centrally positioned paddle. 



6. (Amendedij An assembly comprising: 
first carrier having a cavity therein, an upper surface, a lower surface, at least one aperture 
extending therethrough, and at least one circuit located in a portion of the cavity 
extending to the at least one aperture; 
a semiconducTo^d^vJc^aymg an active surface having at least one bond pad thereon, the 

semicontfucror^devicelocated within the cavity of the first carrier; 
a first connecto( between the at least one circuit located in a portion of the cavity of the first 

carrier ar^dSke^at least one bond pad on the active surface of the semiconductor device; 
encapsulant material filling a portion of the cavity in the first carrier; and 
connector material located in the at least one aperture in the carrier. 



7. / (Amended) The semiconductor device assembly of claim 1, further comprising: 
an electrically conductive adhesive layer securing said second surface of said semiconductor die 
tb said generally centrally positioned paddle. 



The semiconductor device assembly of claim 7, wherein said electrically 




conductive adhesive layer comprises a eutectic material. 
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9. (Amended) The assembly of claim 6, further comprising: 
d carrier oriented with resp/ct to the first carrier and positioned the same direction as the 
first carrier further having I cavity therein, an upper surface, a lower surface, at least one 
aperture therethrough, and/at least one circuit located in a portion of the cavity connected 
to the at least one aperture; 
a semiconductor device havingjan active surface having at least one bond pad thereon, the 

semiconductor device located within the cavity of the second carrier; 
a first connector between the/at least one circuit located in a portion of the cavity of the first 

carrier and the at least one bond pad on the active surface of the semiconductor device; 
encapsulant material filling a portion of the cavity in the first carrier; and 
connector material located in a second aperture in the second carrier connected to the connector 
material in the at least one aperture in the first carrier. 

1 0. The semiconductor device assembly of claim 7, wherein said electrically 
conductive adhesive lay«t comprises a metal-filled polymer, said metal filling comprising a heat 

conductive material^/ 

/ 

1 1 . (Amended) A semiconductor device assembly comprising: 

a first carrier having a cavity therein, an upper surface, a lower surface, at least one connection 
pad on the upper surface, at least one connection pad on the lower surface, a first circuit 
connecting the at least one connection pad on the upper surface to the at least one 
connection pad on the lower surface, and at least one second circuit located in a portion of 
the cavity connected to one of the at least one connection pad on the upper surface and 
the at least one connection pad on the lower surface; 

a semiconductor device having an active surface having at least one bond pad thereon, the 
semiconductor device located within the cavity of the first carrier; 

a first connector between the at least one second circuit located in a portion of the cavity of the 
first carrier and the at least one bond pad on the active surface of the semiconductor 
device; and 

encapsulant material filling a portion of the cavity in the first carrier. 
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v 1 2. (Amended) /"He semiconductor device assembly of claim 1 1 , further comprising: 
suomate having an upptf surface, a lower surface, and the at least one second circuit on the 
upper surface thereof; and 
at least one secon^nr^b^nnected to the at least one connection pad on the lower surface of 
the first ctoenind the at least one second circuit on the upper surface of the substrate. 



13. Trie semiconductor device of claim 1 2, further comprising: 
sealant packaging material enclosing a portion of said semiconductor die and covering a portion 
of sjnd substrate. 



14. (Twice Amended) A semiconductor device assembly, comprising: 
a semiconductor die having an active sjrfface having at least one bond pad thereon and an 

opposing second surface; 
at least one projection secured ^/said at least one bond pad on said active surface of said 
semiconductor die M direct connection to a substrate, said at least one projection 
including one of/at least one solder ball and at least one solder bump; and 
a metal paddle from/lead frame, said second surface of said semiconductor die being attached 

to said mefal paddle; and said metal paddle is attached to at least one side rail by at least a 
plurality of paddle support bars and being attached to a plurality of cross members by 
s|ia support bars. 

1 sN The semiconductor device assembly of claim 14, wherein said at least one 
projection comprises a ball grid array (BGA) of solder balls. 



16. (AnWded) A semiconductor device assembly comprising: 
a first carrier havingV cavity therein, an upper surface, a lower surface, at least one aperture 
extending therethrough, and at least one circuit located in a portion of the cavity 
extending to the\t least one aperture; 
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\ a semiconductor device having an active surface having at^east one bond pad thereon, the 
semiconductor device located within the cavitv/6f the first carrier; 
a first connector between the at least one circuit looted in a portion of the cavity of the first 

carrier and the at least one bond pad on/<he active surface of the semiconductor device; 
encapsulant material filling a portion of the>tavity in the first carrier; and 
connector material located in the at lea^one aperture in the carrier. 

1 7 . (Amended) The semiconductor assembly of claim 1 6, further comprising: 
a substrate having an upper ^nrface, a lower surface, and at least one circuit on the upper surface 
thereof; and 

at least one second corrector connected to the connector material in the at least one aperture in 
the carrier a^W the at least one circuit on the upper surface of the substrate ; 




^ 1 8. The semiconductor device assembly of claim 14, further comprising: 

electrically non-conduc/ive adhesive layer attaching said second surface to said paddle. 

19. (Amend/d) The semiconductor device assembly of claim 1 6, further comprising: 
a second carrier orienlfed with respect to the first carrier and positioned the same direction as the 
first carrier tarther having a cavity therein, an upper surface, a lower surface, at least one 
apeeture therethrough, and at least one circuit located in a portion of the cavity connected 
to the an^ast one^erture; 
a semiconductor device having an active surface having at least one bond pad thereon, the 

sentconductor device located within the cavity of the second carrier; 
a first coimecWbetween the at least one circuit located in a portion of the cavity of the first 

carrier and the at least one bond pad on the active surface of the semiconductor device; 
encapsulant material filling a portion of the cavity in the first carrier; and 
connector material located in a second aperture in the second carrier connected to the connector 
material in the at least one aperture in the first carrier. 
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20. (Amended) The ser/conductor device assembly of claim 14, further comprising: 
,n electrically conductive adhesive^ layer attaching said second surface to said metal paddle. 

21. (Amended) An assembly comprising: 
a substrate having an upper surface, a lower surface, and at least one circuit on the upper surface 

thereof, / 

a first carrier having a cavity/therein, an upper surface, a lower surface, at least one connection 
pad on the upper surface, at least one connection pad on the lower surface, at least one 
first circuit connecting the at least one connection pad on the upper surface to the at least 
one connection pid on the lower surface, and at least one second circuit located in a 
portion of the cayity connected to one of the at least one connection pad on the upper 
surface and the at l^Kone connection pad on the lower surface; 

a semiconductor devicQa^g^an active surface having at least one bond pad thereon, the 
semiconductoJ(device located within the cavity of the first carrier; 

a first connector betweeirthejA least one second circuit located in a portion of the cavity of the 
first carrier .and the at least one bond pad on the active surface of the semiconductor 
device; 

encapsulant material filling a portion of the cavity in the first carrier; and 

at least one second connector connected to the at least one connection pad on the lower surface of 

the first' carrier and the at least one first circuit on the upper surface of the substrate. 

/ 

/ 

/ 

22. / The semiconductor device of claim 20, wherein said electrically conductive 
adhesive layer comprises a gold-silicon eutectic material 

2// (Amended) The assembly of claim 21, further comprising: 
a second carrier oriented with respect to the first carrier and positioned the same direction as the 
^/first carrier further having a cavity therein, an upper surface, a lower surface, at least one 
/ connection pad on the upper surface, at least one connection pad on the lower surface, a 
/ first circuit connecting the at least one connection pad on the upper surface to the at least 
/ one connection pad on the lower surface, and at least one second circuit located in a 
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portion of the cavity connect* to one of the at least one connection pad on the upper 
surface and the at least one c/nnection pad on the lower surface; 
iconductor device having an attive surface having at least one bond pad thereon, the 
semiconductor device located within the cavity of the second carrier; 
a first connector between the at least one second circuit located in a portion of the cavity of the 
first carrier and the at least one bond pad on the active surface of the semiconductor 

device; and J 
encapsulant material filling J portion of the cavity in the first carrier. 

24. The semiconductor device assembly of claim 21 , wherein said electrically 
conductive layer compr ises conductive polyimide. 

25. (An^raed) An assembly comprising: 

a substrate having ^uppbrsurface, a lower surface, and at least one circuit on the upper surface 
thereof; \ 

a first carrier having a ch^ity therein, an upper surface, a lower surface, at least one aperture 

extending therethrough, and at least one circuit located in a portion of the cavity 

extending to the at least one aperture; 
a semiconductor /device having an active surface having at least one bond pad thereon, the 

semiconductor device located within the cavity of the first carrier; 
a first connector between the at least one circuit located in a portion of the cavity of the first 

carrier and the at least one bond pad on the active surface of the semiconductor device; 
encapsulant material filling a portion of the cavity in the first carrier; 
connector material located in the at least one aperture in the carrier; and 
at least on J second connector connected to the connector material in the at least one aperture in 

the carrier and the at least one circuit on the upper surface of the substrate. 

/ 
/ 

26. The semiconductor device assembly of claim 25, further comprising: 
sealanf packaging covering a portion of said semiconductor die and a portion of said substrate. 

/ 
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27. (Twice Amended) A semiconductor device assembly, comprising: 
a semiconductor die having an active surface having a plurality of bond pajfc thereon and an 

opposing second surface; 
a plurality of projections connected to said plurality of bond pads fo/airect connection to a host 

circuit board, said plurality of projections including one f i plurality of solder balls and 

a plurality of solder bumps; and 
a metallic paddle secured to said second surface of said semiconductor die, said metallic paddle 

being attached to at least one side rail by at least/plurality of paddle support bars and 

being attached to a plurality of cross members/by said support bars. 

28. The semiconductor device assembly of claim 27, wherein said plurality of 
projections comprises a ball grid array (BGA^of solder balls. 

29. (Amended) A semiconductor device assembly comprising: 
a substrate having an upper surface, a lo4er surface, and at least one circuit on the upper surface 

thereof; 

a first carrier having a cavity thereiri, an upper surface, a lower surface, at least one connection 
pad on the upper surface./t least one connection pad on the lower surface, at least one 
first circuit connecting the at least one connection pad on the upper surface to the at least 
one connection pad of the lower surface, and at least one second circuit located in a 
portion of the cavit/connected to one of the at least one connection pad on the upper 
surface and the at /east one connection pad on the lower surface; 

a semiconductor device/having an active surface having at least one bond pad thereon, the 
semiconducto/device located within the cavity of the first carrier; 

a first connector bet/een the at least one second circuit located in a portion of the cavity of the 
first carrier/and the at least one bond pad on the active surface of the semiconductor 
device; 

encapsulant ma/erial filling a portion of the cavity in the first carrier; and 
at least one se/ond connector connected to the at least one connection pad on the lower surface of 
the fi/st carrier and the at least one first circuit on the upper surface of the substrate. 
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30. The semiconductor devjce assembly of claim 27, wherein said plurality of 
projections comprises a plurality of/ud bumps deposited by a wire bonding machine. 



3 1 . (Amended) The semiconductor device assembly of claim 29, further comprising: 
a second carrier oriented with resp/ct to the first carrier and positioned the same direction as the 
✓ first carrier further havin/ a cavity therein, an upper surface, a lower surface, at least one 
connection pad on the upper surface, at least one connection pad on the lower surface, a 
first circuit connecting the at least one connection pad on the upper surface to the at least 
one connection pad on the lower surface, and at least one second circuit located in a 
portion of the cavity connected to one of the at least one connection pad on the upper 
surface and the at least one connection pad on the lower surface; 
a semiconductor devicehaving an active surface having at least one bond pad thereon, the 

semiconductor device located within the cavity of the second carrier; 
a first connector between the at least one second circuit located in a portion of the cavity of the 
first carrier and the at least one bond pad on the active surface of the semiconductor 

device; an 4 s ^ N 
encapsulant material -filling a portion of the cavity in the first carrier. 

32. The semiconductor device assembly of claim 3 1 , wherein said adhesive layer 
comprises one of epoxy and polyimide. 

33. (Amended) A semiconductor device assembly comprising: 

a substrate having an upper surface, a lower surface, and at least one first circuit on the upper 
surface thereof; 

a first carrier having a cavity therein, an upper surface, a lower surface, at least one aperture 

extending therethrough, and at least one second circuit located in a portion of the cavity 
extending to the at least one aperture; 

a semiconductor device having an active surface having at least one bond pad thereon, the 
semiconductor device located within the cavity of the first carrier; 
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a first connector between the at least 6ne second circuit located in a portion of the cavity of the 
first carrier and the at least ope bond pad on the active surface of the semiconductor 
device; 

encapsulant material filling a portion of the cavity in the first carrier; 
connector material located in the4t least one aperture in the carrier; and 
at least one second connector connected to the connector material in the at least one aperture in 
the carrier and the at ltfast one first circuit on the upper surface of the substrate. 

34. The semiconductor device assembly of claim 33, wherein said electrically 
conductive adhesive lay^r/oomposes a eutectic material. 

35. (Amended) The semiconductor device assembly of claim 33, further comprising: 
a second carrier oriented)^ respect to the first carrier and positioned the same direction as the 

first carrier further having a cavity therein, an upper surface, a lower surface, at least one 

aperture therethrough, and at least one circuit located in a portion of the cavity connected 

to the at least one aperture; 
a semiconductor deyjce having an active surface having at least one bond pad thereon, the 

semiconductor device located within the cavity of the second carrier; 
a first connector between the at least one circuit located in a portion of the cavity of the first 

carrier and the at least one bond pad on the active surface of the semiconductor device; 
encapsulant material fi lling a portion of the cavity in the first carrier; and 
connector material located in a second aperture in the second carrier connected to the connector 

material in the at least one aperture in the first carrier. 

36/ The semiconductor device assembly of claim 33 , wherein said electrically 
conductive adhesive layer comprises a metal-filled polymer, said metal filling comprising a heat 
conductive material. 
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37. (Amended) An assembly comprising: 
substrate having an upper surface] a lower surface, and at least one circuit on the upper surface 
thereof; 

a first carrier having a cavity the/ein, an upper surface, a lower surface, at least one connection 
pad on the upper surface at least one connection pad on the lower surface, at least one 
first circuit connectingjthe at least one connection pad on the upper surface to the at least 
one connection pad ol the lower surface, and at least one second circuit located in a 
portion of the cavityjconnected to one of the at least one connection pad on the upper 
surface and the at l,6ast one connection pad on the lower surface; 
a first semiconductor devLbejiaving an active surface having at least one bond pad thereon, the 

first semiconductor device -located within the cavity of the first carrier; 
a first connector betweel the at least one second circuit located in a portion of the cavity of the 
first carrier andjthe at least one bond pad on the active surface of the first semiconductor 
device; {I ^ 
encapsulant material filling a portion of the cavity in the first carrier; 

at least one second couWctorQonnected to the at least one connection pad on the lower surface of 
the first carrier and the at least one first circuit on the upper surface of the substrate; 

a second carrier oriented with respect to the first carrier and positioned the same direction as the 
first carrier further having a cavity therein, an upper surface, a lower surface, at least one 
connectic/n pad on the upper surface, at least one connection pad on the lower surface, at 
least oni first circuit connecting the at least one connection pad on the upper surface to 
the at liast one connection pad on the lower surface, and at least one second circuit 
located in a portion of the cavity connected to one of the at least one connection pad on 
the upper surface and the at least one connection pad on the lower surface; 

a second semiconductor device having an active surface having at least one bond pad thereon, the 
second semiconductor device located within the cavity of the second carrier; 

■ 

a second Connector between the at least one second circuit located in a portion of the cavity of 

// 

tfie second carrier and the at least one bond pad on the active surface of the second 
/semiconductor device; 
encapiulant material filling a portion of the cavity in the second carrier; 

12 



at least one third connector conne/ted to the at least one connection pad on the lower surface of 
- the second carrier and th/ at least one first circuit on the lower surface of the substrate. 

^ ^ / 38. The semiconductor device of claim 27, further comprising: 

/a substrate having a plurality/^ circuit connections, said plurality of bond pads connected to said 
plurality of circuit connections. 



39. (Amende*) The^embly of claim 37, further comprising: 
a third carrier oriented^h^respect to the first carrier and positioned the same direction as the 
Qf first carrier Mer having a cavity therein, an upper surface, a lower surface, at least one 

connection padoiHhJ upper surface, at least one connection pad on the lower surface, a 
first circuit connecting the at least one connection pad on the upper surface to the at least 
one connection pad on the lower surface, and at least one second circuit located in a 
portion of the cavity connected to one of the at least one connection pad on the upper 
surface and the at least one connection pad on the lower surface; 
a third semiconductor device having an active surface having at least one bond pad thereon, the 

semiconductor device located within the cavity of the third carrier; 
a fourth connector between the at least one first circuit located in a portion of the cavity of the 
third/carrier and the at least one bond pad on the active surface of the semiconductor 
device; and 

encapsulant material filling a portion of the cavity in the third carrier. 
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